Impact of lysine-affinity chromatography on supercoiled plasmid DNA purification.
Gene therapy and DNA vaccination cover a variety of applications using viral and non-viral vectors as vehicles of choice for treatment of genetic or acquired diseases. Recently, most therapeutic applications have been performed with non-viral biological agents preparations highly enriched in supercoiled plasmid molecules and it has been concluded that this isoform is more efficient at gene transfection than open circular isoform. This work describes for the first time a new strategy that uses lysine-chromatography to efficiently eliminate Escherichia coli impurities as well as other ineffective plasmid isoforms present in a complex clarified lysate to purify and obtain pharmaceutical-grade supercoiled plasmid DNA. The quality control tests indicated that the levels of impurities in the final plasmid product were below the generally accepted specifications. Furthermore, the delivery of the purified product to eukaryotic cells, the cell uptake and transfection efficiency were also analyzed. The results showed that the transfection efficiency reached with the application of the supercoiled plasmid conformation, purified with lysine-agarose, was higher than the values achieved for other plasmid topologies. Therefore, this study presents a new enabling technology to obtain the completely purified non-viral vector, able to act with good efficiency as gene therapy delivery vehicle in several diseases like cancer.